The essential oil obtained by hydrodistillation of Carapa guianensis Aubl. (Meliaceae) leaves was analyzed by GC-FID and GC-MS. Twenty-three components were identified, which made up 93.7% of the oil. The most abundant constituents were bicyclogermacrene (28.5%), -humulene (17.2%), germacrene B (11.9%), and trans--caryophyllene (9.9%). Antimicrobial activity of the essential oil, as well as the crude extracts of the leaves obtained by refluxing the dried leaves with n-hexane, dichloromethane, and methanol, was determined using the disc diffusion assay. Activity against Staphylococcus aureus ATCC 29923 and Enterococcus faecalis ATCC 29212 was only found for the essential oil and the methanolic extract, at minimal inhibitory concentrations (MIC) of 400 g/mL and 50 g/mL.
Carapa guianensis Aublet (Meliaceae), popularly known as Carapa, Guiana Mahogany, and Andiroba, is an evergreen tree that grows up to 60 m high [1a] . The tree is valued both for its timber and for its medicinal properties [1b] . The anti-inflammatory properties of this plant have been attributed to the presence of limonoids [1c] . Andiroba oil is the most important commercial product extracted from the large seeds of C. guianensis; their main constituents are glycerides, fatty acids, and tetranortriterpenoids (TNTPS) [1d] . It has been found that TNTPS isolated from the seeds have antiinflammatory properties on mice with zymosan induced arthritis [1e] . It has also been found that TNTPS have anti-allergic activity and are capable of inhibiting eosinophil accumulation, a major feature of allergic inflammatory disorders [1f]. This is the first report on the composition of the essential oil from the leaves of this tree. This study was deemed important because it has been reported that a tea prepared from the leaves of C. guianensis [1g] is used for treatment of ulcers and other skin problems.
The individual compounds detected in the essential oil of the leaves of C. guianensis are listed in Table 1 , in order of elution from an HP-5MS capillary column. The identified compounds represent 93.7% of the oil. The major constituents were bicyclogermacrene (28.5%), -humulene (17.2%), germacrene B (11.9%), and trans-caryophyllene (9.9%). Sesquiterpenes represented 92.5% of the oil.
The dried leaves were extracted by refluxing with n-hexane, dichloromethane, and methanol to obtain crude extracts. The essential oil and the three crude extracts were tested for activity against bacteria and yeasts using the agar diffusion method of Velasco et al. [2a, 2b] . The minimal inhibitory concentration was only determined for those organisms that were sensitive to either the oil or the crude methanolic extract. The essential oil was active only against Staphylococcus aureus {inhibition zone (IZ) 8 mm, 1642 Natural Product Communications Vol. 8 (11) 2013 Meccia et al.
resistant to antibacterial drugs, which makes it difficult to control them at hospital level. Therefore, the results obtained in this study indicate that C. guianensis could be an alternative to treat this type of infection. These results also support the use given to extracts of this plant by native communities to treat ulcers and wounds.
Experimental
Plant material: Leaves of Carapa guianensis Aubl. were collected on July 2012 at the Forestal Managements Unit Number 2 (C5), in the northern region of the Imataca Forest Reservation, Bolívar State. The plant was collected by Ing. Jesús Velásquez, staff member at the Laboratory of Wood Technology, National Experimental University of Guayana, Bolívar State, Venezuela.
Isolation of Essential oil and Gas chromatography and gas chromatography-mass spectrometry:
Fresh leaves (1700 g) were finely minced and hydrodistilled during 3 h. The oil was collected using a Clevenger trap; yield 0.6 mL (0.035%, v/w). The oil was dried over anhydrous sodium sulphate and kept at 4 o C in the dark. GC-FID and GC-MS analyses were carried out under the experimental conditions reported earlier [4a] . The identity of the oil components was established from the GC retention indices, by comparison of their MS with those of standard compounds available in the laboratory, and by a library search (Wiley 6 th Ed.) [4b] .
Preparation of crude extracts:
Crude extracts were obtained by refluxing 62.6 g of dried leaves of C. guianensis for 30 min, first with n-hexane, then with CH 2 Cl 2 , and finally with MeOH. Antimicrobial screening: Antimicrobial activity of the essential oil was assayed against the microorganisms mentioned above using the diffusion method described by Velasco et al. [2a, 2b] . The same test was performed with the 3 extracts. For bacteria, Petri disks were prepared with Müeller-Hinton agar, and for yeasts, the Müeller-Hinton agar was supplemented with 2% glucose and methylene blue (0.5 μg/mL) [5a]. A fresh culture of each microorganism was adjusted to a MacFarland turbidity standard value (0.5) and was applied with a hyssop to the agar surface. Filter paper disks (6 mm diam.), impregnated with 10 µL of oil, were placed on the agar surface. The same procedure was used with 20 µL of each extract (500 mg/mL); in this case, negative controls of n-hexane, dichloromethane and methanol were added. As positive controls, paper disks impregnated with antimicrobial solutions according to each microorganism were added : Sulbactam-ampicillin (10 µg) for S. aureus; Vancomycin (30 µg) for E. faecalis; Gentamycin (10 µg) for E. coli; Aztreonam (30 µg) for K. pneumoniae; Ciprofloxacin (5 µg) for S. Typhi; Cefoperazone (75 µg) for P. aeruginosa; Fluconazole (100 µg) for C. albicans; and Anfotericin B (10 µg) for C. krusei. The Petri disks impregnated with essential oil were incubated for 24 h at 37 o C, while those containing the extracts were first maintained at 4 o C for 18 h and then incubated at 37 o C for 24 h. The inhibition halos were measured in mm after 24 h and 48 h. The test was considered negative when microbial growth around each paper disk was equal to that around the negative controls. The minimal inhibitory concentration (MIC) was only determined for those microorganisms that were shown to be susceptible to either the oil or the methanolic extract. To perform the MIC determination essential oil solutions ranging from 10 to 450 μg/mL were prepared using DMSO as solvent. In the case of methanolic extract the paper disks were impregnated with 20 µL of solutions ranging from 10 to 500 mg/mL of extract. MIC was taken as the lowest concentration capable of inhibiting visible microorganism growth [5b]. All tests were performed twice.
